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A Method of Evaluating Seeing Distances 
on a Curved Road and Its Application to 


Headlight Beams in Current Use 
By V. J. JEHU, M.Sc., A.Inst.P. 


Summary 


A method is described by which direct seeing distances can be 
evaluated when two vehicles meet on a curved road at night. The method 
is a development of that already used to determine seeing distances from 
vehicles when they meet on a straight road. It has been applied to three 
headlighting systems in current use, the modern British beam, the 
symmetric aT aeosses beam, and the single- lamp meeting beam representing 
earlier British practice. 

Considering meetings on both straight and curved roads, it is shown 
that in some circumstances the modern British system is better than the 
symmetrical European system, and that in others the order is reversed. 
The modern British system is almost always better than the European in 
revealing the important nearside objeci, and seeing for all object positions 
is considerably better during the early stages of a meeting on a curved 
road, when the observer is on the inside of the bend. This result is 
important, because the conditions closely resemble those of open-road 
driving with the meeting beam, a frequent occurrence on roads when 
oncoming vehicles are anticipated. Taking into consideration also the 
fact that the modern British system is the less susceptible to vertical 
misaim, it is concluded that it is the better suited to actual road conditions. 

A comparison of the modern double-lamp British system with its 
predecessor, the single-lamp system, shows that on narrow roads, both 
straight and curved, the differences between the systems are generally small 
for all object positions. During the later stages of the meeting, however, 
recovery from the minimum seeing condition is consistently more rapid 
with the single lamps, for objects in the driver’s own traffic lane. 


(1) Introduction 


In an earlier paper(!) a method was described by which seeing distances could 
be calculated for any combination of meeting beams, when two vehicles meet on a 
straight road at night. The method is based on an experimentally determined 
relationship between the beam intensity aimed at a specified object, the glaring 
intensity directed towards the observer, and the distance away at which the object 
can be recognised. In this paper it is shown how the same relationship can be used 
to calculate seeing distances, when the meeting between vehicles takes place on a 
curved road. 

The method has been applied to the beams which were previously examined for 
the straight-road meeting(?). They are the modern British beam, the symmetrical 
European beam, and the single-lamp meeting beam still used in Great Britain. 


(2) Method of Calculation 


In the case of the straight-road meeting, the basic data, giving the seeing distance 
of a specified object as a function of the illuminating intensity and the glaring intensity 
for a particular situation, were extended to other situations by means of the Stiles- 
Holladay relation, which states that the glaring effect of a light is directly proportional 
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to the illumination at tiie observer's eyes and inversely proportional to the square of 
the angle between the direction of the light and the line of vision. The same technique 
can be used for meetings on a curved road, when allowance has been made for the 
differences in some of the parameters which occur between meetings on a bend and 
those on a straight road. 

Three factors are affected by the changing direction of the curved road; they 
are the glaring intensities directed at the observer’s eyes, the illuminating intensities 
aimed at the object, and the position of the object across the road in relation to the 
observer and the glare lamps. The first of these is a function of the distance between 
the observer and the glare lamps, the second is a function of the distance between 
the object and the observer's lamps, while the third is dependent on the relative 
positions of the observer, the object, and the glare lamps. All three depend on the 
radius of curvature of the road. Knowing the way in which these parameters vary 
with the relative positions of the object and the two opposing vehicles, the meeting on 
a curve can be converted into an equivalent meeting on a straight road in which the 
position of the object is not confined within the limits of the width of the road. 
The way in which this conversion is carried out is described in detail in the Appendix; 
it applies strictly only when the radius of curvature of the road is large. 
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im reletion to neorside lamp on outside of bend 
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Fig. 1. Beam distribution from one lamp of the British meeting system. 
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Fig. 2. Beam distribution from one lamp of the symmetrical European meeting system. 
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SEEING DISTANCES ON A CURVED ROAD 


(3) Application of the Method 


The situation considered for evaluation in this paper is that in which two vehicles 
meet on a road 20 ft. wide, with a radius of curvature of 1,500 ft., a value typical 
of a bend which is not extremely sharp but which is noticeably different from a straight 
road. In all other respects the situation is the same as the straight-road case already 
evaluated, except that only three positions across the road have been considered, 
the object in the path of the observer’s vehicle having been omitted. 


Table 1 


Seeing distances for an object 18 in. high with a luminance factor of 7 
per cent. for meetings on a road with a radius of curvature of 1,500 ft. 



































Observer on inside of bend 
| Seeing distances with the following opposing beams: 
| Distance | Double lamps Double lamps Single lamps 
Object between object 
position and glare source | Modern British | European Modern British 
: | nearside raised 
versus versus 0.8 deg. versus 
Modern British European same 
(ft.) (ft.) (ft.) (ft.) 
- 500 252 136 | 255 
+ 300 249 129 251 
4- 200 160 | 88 154 
Nearside + 150 135 97 148 
object + 100 155 105 176 
+ 50 181 112 203 
0 | 199 117 220 
— 50 210 122 228 
— 100 218 130 | 233 
+ 500 254 163 257 
+ 300 | 253 162 255 
Object in + 200 247 157 247 
centre of + 150 | 226 147 221 
road + 100 112 110 113 
+ 50 71 84 73 
0 101 104 145 
— 50 150 131 191 
— 100 191 148 214 
+500 | 237 179 247 
+ 300 232 178 245 
+ 200 226 177 239 
Offside + 150 218 175 231 
object + 100 195 165 201 
+ 50 124 126 121 
0 < 50 | <0 < 50 
— 50 89 88 75 | 
— 100 144 | 130 144 
Z | 
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Table 2 
Seeing distances for an object 18 in. high with a luminance factor of 7 
per cent. for meetings on a road with a radius of curvature of 1,500 ft. 
Observer on outside of bend 


—— Ke dh wxotens 
| 








Seeing distances with the following opposing beams: 





Distance | Double lamps 











Double lamps | Single lamps 
Object between object — —|— | | 
position and glare source | Modern British European Modern British 
nearside raised | 
— , ie 9 0.8 deg. versus | 
Modern British European same 
(ft.) (ft.) (ft.) (ft.) 
+ 500 196 175 194 | 
+ 300 191 174 | 189 
| Nearside + 200 | 175 172 173 
object + 150 158 170 160 
| + 100 142 164 147 
+ 50 137 157 147 
0 134 145 147 
50 137 139 154 
- 100 153 151 168 
500 173 152 169 
+ 300 155 150 150 
+ 200 89 139 72 
Object in + 150 71 118 < 50 
centre of # 100 63 89 < 50 
road + 50 58 80 57 | 
0 73 82 93 
— 50 102 105 121 
— 100 136 - 151 | 
+ 500 136 112 131 | 
Offside + 300 60 < 50 < 50 
object + 200 50 < 50 < 50 


+ 150 50 < 50 < 50 





Each vehicle is assumed to be travelling in the centre of its own lane, so that 
the distance across the road when the axes of opposing sets of lamps become parallel 
is 10 ft.; the lamps on the vehicles are assumed to be 3 ft. apart, and their height 
above the road 30 in. The observer's eyes are assumed to be 7 ft. behind the lamps 
illuminating the object and 50 in. above the road, and the seeing distances are those 
for an object 18 in. high with a luminance factor of 7 per cent. 

The beam distributions considered are shown in Figs. 1 and 2, which also show 
the paths followed by the observer’s eyes, and by the top of the object, when the 
distributions are considered to be from the nearside glare lamp, and from the nearside 
lamp illuminating the object, respectively. Fig. 1 shows the paths appropriate to the 
situation when the observer is on the inside of the bend, and Fig. 2 the corresponding 
paths when the observer is on the outside of the bend, remembering that the 
symmetrical European beam is used when driving on the right-hand side of the road. 
The paths for the offside lamp have been omitted to avoid confusion. 
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(4) Results 


Table 1 and 2 contain the seeing distances evaluated for the three types of meeting 
beam. Detailed comparisons of the results have been made between the modern 
British and symmetrical European beams, and between the British single- and double- 


lamp meeting beams. 


(5) Modern British and Symmetrical European Beams 
Fig. 3a shows the seeing distances obtained for the three object positions with 
the modern British system when the observer is on the inside of the bend. When 
the vehicles are far apart, glare from the other vehicle is less than on the straight 
road, and the observer’s own lamps are directing more light at the nearside object, 
so that seeing distances are greater than on the straight road. As the vehicles approach 


Fig. 3. Seeing distances 
on a curved road with 
the4 modern British 
meeting system. 
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one another, seeing deteriorates until the lamps of the approaching vehicle appear 
to the observer to cross behind the object. This happens when the vehicles are about 
300 ft. apart. Beyond this stage of the meeting seeing improves. The same pattern 
is followed for the other object positions, seeing being at its worst when the vehicles 
are about 120 ft. apart for the object in the centre of the road, and when the opposing 
lamps are level with the offside object. Subsequently, there is a rapid improvement 
in seeing in both cases. In this connection it should be remembered that the calcu- 
lations take no account of the time taken for the eyes to recover from severe glare 
such as would be experienced when identifying objects in the centre and on the offside 
of the road; it is therefore reasonable to expect that curves of measured seeing distances 
would not rise so rapidly from their minima. 

Seeing distances with the modern British system for a driver on the outside of a 
bend are shown in Fig. 3b. In this case the approaching lamps do not appear to 
cross behind the object, so that the seeing distance curves exhibit a gradual decline in 
seeing as the vehicles approach one another. Generally, seeing is worse from the out- 
side of the bend than from the inside. 

The corresponding seeing-distance curves for the symmetrical European system 
are shown in Fig. 4. Somewhat surprisingly the nearside object is seen later from 
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the inside of the bend than it is seen on a straight road. This is largely because 
the European beam, which is not deflected to the nearside, does not illuminate the 
nearside object so well from the inside of the bend. In fact, Fig. 4 shows that the 
nearside object is seen better when the observer is on the outside of the bend. 

A comparison of Figs. 3 and 4 shows that when a meeting takes place on a bend, 
seeing distances fluctuate more for the British system than for the European system. 
This is particularly the case when the observer is on the inside of the bend. Differences 
in seeing conditions between the inside and outside of the bend also tend to be greater 
for the British system. 

The performances of the two systems can be compared by evaluating the ratios 
of corresponding seeing distances, a method which eliminates the characteristics of 
the observer and the object. This has been done in Fig. 5, where curves below the 
ordinate value of 1.0 indicate that the British system is better than the European, 
and curves above the value 1.0 indicate that the European system is the better of the 
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two. Fig. 5 shows that sometimes the British system is better than the European, 
and that at other times the reverse is true. Except for a short time when the observer 
is On the outside of the bend, the nearside object is seen better with the British system. 
The most consistent difference between the systems occurs when the observer is 
on the inside of the bend and the vehicles are widely separated, a condition corres- 
ponding closely to open-road seeing with the meeting beam. Under this condition the 
British beam is markedly superior to the European for all positions of the object across 
the road. It follows that on fairly heavily trafficked roads, where drivers use the meeting 
beam continuously to avoid frequent switching of the headlights, seeing is better with 
the British system than with the European system. This, together with the facts that the 
important nearside object is almost always seen better with the British system, and 
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that it is less affected by vertical misaim(2), leads to the conclusion that it is the better 
suited of the two to actual road conditions, so far as seeing an object illuminated by 
one’s own headlamps is concerned. 
(6) British Single- and Double-Lamp Beams 

The meeting beam from the modern double-dipping headlamp system has already 
been compared with its predecessor in this country, the system in which the meeting 
beam is provided by the nearside lamp only, for meetings on a straight road(?). In 
this paper the comparison is extended to meetings on a curved road. As before, the 
beam from the single lamp has been considered to be that obtained by raising the beam 
distribution of Fig. 1 by 0.8 deg.: the glaring intensity straight ahead in a horizontal 
plane is then the same as that from the correctly aimed double-lamp system. __ : 

Seeing-distance curves for this arrangement of opposing single lamps are given in 
Fig. 6. They show the same characteristics as the corresponding curves for the double- 
lamp system, the seeing distances varying considerably as the vehicles approach une 
another. Fig. 6a shows that when the object in the centre of the road is seen from the 
inside of the bend, a stage is reached where it is possible to see the object beyond the 
approaching vehicle, but not when it is closer to the vehicle, where it is hidden in the 
glare from the opposing lamps. Whether or not this condition will be observed in 
practice will depend on the time taken by the eye to recover from the glare. 

Comparison of Figs. 3 and 6 shows that differences between the single- and double- 
lamp systems are small. They are most apparent during the later stages of the meeting 
when seeing distances are increasing, the single-lamp system offering a more rapid 
tecovery of seeing than the double-lamp system. The superiority of the single-lamp 
system when the vehicles are fairly close together had previously been observed in 
the straight-road meeting(?). On wider roads the difference is likely to become less 
noticeable, and the double-lamp system might be preferred for the reason that it 
illuminates more of the road close to the vehicle. 


(7) Conclusion 
The characteristics of three types of meeting beam have been determined for 
meetings on a curved road, and considered together with those previously found for 
meetings on a straight road in a comparison of the performances of the beams. 
Acknowledgment 
The work described in this paper was carried out as part of the programme of the 
Road Research Board of the Department of Scientific and Industrial Research. The 
paper is published by permission of the Director of Road Research. 


References 


(!) Jehu. V. J. A Method of Evaluating Seeing Distances on a Straight Road for Vehicle 
Meeting Beams. Trans. Illum. Eng. Soc. (London), 20, 57 (1955). 

(2) Jehu, V. J. A Comparison of Some Common Headlight Beams for Vehicles Meeting 
on a Straight Road. Trans. Illum. Eng. Soc. (London), 20, 69 (1955). 


Appendix 
In the straight-road case (Fig. 7) the glaring intensities directed towards the eyes 
of the observer at a distance d between the observer and the object are found by 
first determining the angles a, and as, which represent the sideways displacements 
of the observer from the two glare lamps, and also the angle 8, which represents 
the angle between a horizontal plane and a plane joining the observer’s eyes to 
the centres of the glare lamps. 

_ To evaluate the beam intensities aimed at the top of the object at a specified 
distance d the values of the angles y: and ys, which represent the sideways displace- 
ments of the centre of the object from the observer's lamps, are calculated together 
with the angle of dip § between the lamps and the top of the object. 
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in which s and p have positive signs when measured to the right of the observer, 
and r is positive when the object is between the opposing lamps. 
78 Trans. Ilium. Eng. Soc. (London), Vol. 2 





SEEING DISTANCES ON A CURVED ROAD 





These angles are plotted on the beam distribution diagrams to determine the 
required beam intensities at specified values of d. The glaring intensities so obtained 
are multiplied by the glare multiplying factors to convert them into equivalent glaring 
intensities for the standard test situation. 

Considering now the meeting between two vehicles on a curved road with a 
radius of curvature R (Fig. 8), when the vehicles are separated by a distance (r + d — f), 

















each set of lamps is rotated through an angle 
8 
bf 
8 r+d-f ; 
where — = —_" radians 
2 2R 
compared with the straight-road meeting, the distances r, d and f now being measured 
. along the curve. To convert the meeting on a curved road to its equivalent meeting 
‘ on a straight road, the angles a for the sideways displacements of the observer with 
4 respect to the glare lamps will be modified by the addition or subtraction of 
: 8 ; ; . 
the appropriate values of - 9 depending on whether the observer is on the outside 
or the inside of the bend respectively. Thus, for the curved road 
6 
ee 
a’=a + 0 
Tt 
<@ hee Desaet 
Object = 
a ’ d-f ll : 
- x ~ 
Observer i 
Observer's vehicle 
vehicle 
R 
Fig. 8. Diagrammatic representation of two 
vehicles meeting on a curved road. 
6 
ver, 
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The distance across the road between the observer and the object, which was§the an 
p on the straight road, becomes p + p’ on the curved road, where p’ is a functionfyalues 





of r and d. From Fig. 8 
p+ hay OF. 8 . 
eo ee approx. Si 
6 change 
p’= = (d — f) — hay approx. 
2 
Again from Fig. 8 
hysa J 6 s 
r+d-f 2 ssantony 
i] je 
hysa-p = Wt d — f) approx. posit 
(r+d— fy ct: 
a ee approx. nea 
Similarly ‘ 
(d-- fr. oi 
ha-4 =~ IR approx. 
Hence 
i teas _ (dQ — fp 
= oo (d — f) aR approx. a. 3 
r(d — f) 
= 5g approx. _ 
Compared with the straight-road case the angles y for the sideways displacemen' 
of the object from the observer’s lamps are affected by the addition or subtraction off + 4 
the appropriate values of 4 , and also by the fact that p is now replaced by (p + p’. 
Thus 
, 1 4 
y = (p + a ae ; for the inside of the bend, 
~—? 
pt a PE ee D 
a=f 2R ‘ha 
“ pray c Oo D 
d — f 2R —~ 
Similarly, 
y= a : ; -! +" )) for the outside of the bend. wi 





Thus the values of the angles a! and + for the curved road can be obtained fromj 
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values of the expressions 


Since the expression for the distance across the road between object and observer 
changes from p for the straight road to (p + p’) for the curved road, it also follows 


Object | erates, 
position | position| position | | 
p x d +500} +300' +200 +150 +100} +50 0 | —50 
(ft.) (ft.) | (ft.) | (ft.) | (ft.) | (ft.) | (ft) | (ft) | (ft.) | (ft) 
50 0.065 | 0.288 | 0.26 | 0.259 | 0.275 | 0.328 | 0.460) — 
100 | 0.026 | 0.467 | 1.914 | 1.018 | 0.624 0.488 | 0.469 | 0.551 
~ 3.75 10.75 | 150 | 0.017) 0.209 , 3.533 | 3.429/| 1.108, 0.616 0.472 | 0.453 
200 | 0.013 | 0.122! 1.437 |10.89 | 1.971! 0.750 | 0.473 | 0.392 
250 | 0.010 | 0.083 | 0.687, 7.152 | 3.855, 0.908 | 0.474 | 0.347 
| | | | 
50 0.059 | 0.319 | 0.342 | 0.346 | 0.379 0.475 | 0.730 | pa 
100 | 0.024 | 0.342 | 2.454] 1.791 | 1.039 0.777| 0.743 | 0.915 
-- 3.75 150 | 0.016 | 0.163 | 1.857 | 6.937 | 2.237 | 1.046 | 0.748 | 0.711 
200 | 0.012 | 0.101 | 0.810 | 6.390 | 5.165 | 1.356 | 0.750 | 0.594 
250 0.009 | 0.071 | 0.446 | 2.559 /14.25 | 1.759 | 0.752 | 0.511 | 0.454 
on ate chin weg iat angel aeeniset indainial anerlanoiatel 
50 | 0.007 | 0.036 | 0.129 | 0.322] 1.219| 6.872| 2.248; — 
100 0.008 | 0.050 | 0.213 | 0.630 | 3.407 | 10.26 | 2.290 | 1.120 | 
L 4.25 150 0.008 | 0.048 | 0.208 | 0.628 | 3.843 | 13.81 | 2.305) 1.104 | 0.832 
200 | 0.007 | 0.043 | 0.177 | 0.517 | 3.010 | 20.83 | 2.312 | 1.005 
250 | 0.007 | 0.037 | 0.145 | 0.406 | 2.130 | 33.74 (2.817 0.892 | 0.587 | 
50 | 0.007 | 0.032 | 0.107 | 0.243 0.769 5.352 | 7.399 vets 
100 | 0.008 | 0.044 | 0.166 | 0.421 | 1.603 | 15.60 | 7.475 | 2.412 | 
+ 4.25 150 | 0.008 | 0.043 | 0.162 | 0.415 | 1.647 | 20.94 | 7.523 | 2.357 | 1.574 | 
200 | 0.007 | 0.038 | 0.140 | 0.352 | 1.354 | 19.05 | 7.547 | 2.054 | 1.278 | 
250 0.006 | 0.033 | 0.117 | 0.287 | 1.052 | 13.84 | 7.562 | 1.733 | 0.990 
50 | 0.002 | 0.009 | 0.022 | 0.043 0.102 0.399 |29.92 | — 
| 100 | 0.004 | 0.017} 0.049 | 0.097 | 0.241; 0.948 |30.47 | 3.384 
412.25 | 150 | 0.005 | 0.021 | 0.061 | 0.125 | 0.314 1.242 |30.67 | 5.762 
200 | 0.005 | 0.021 | 0.064 | 0.130 | 0.329| 1.311 30.77 | 6.305 
250 | 0.005 | 0.021 | 0.061 | 0.124 | 0.314 | 1.253 30.83 | 5.639 
50 | 0.002 | 0.008 | 0.021 | 0.038 | 0.085 0.283 | 4.576) — 
100 | 0.004 | 0.016 | 0.043 | 0.082 0.183 | 0.572 | 4.661 |16.90 
412.25 150 | 0.004 | 0.019 | 0.053 | 0.102 | 0.231 | 0.703 | 4.691 |79.11 
200 | 0.005 | 0.020 | 0.055 | 0.106 | 0.240 0.731 | 4.706 |95.24 
250 | 0.004} 0.019 | 0.053 | 0.102 | 0.231} 0.707) 4.715 \61.47 
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Table 3 


Values of glare multiplying factor 


SEEING DISTANCES ON A CURVED ROAD 


Observer on inside of bend 





1 waiithe angles a and y for the straight road by adding and subtracting the appropriate 


respectively. 









Glare multiplying factor at the following values of 





































































































V. J. JEHU 


that the values of the glare multiplying factor must be recalculated for the curved 
road, inserting the values of (p + p’) for p in the expression 


r ; 
(x — pP? + (y — AP + [2-0 - maha +Gle+a-a 


for the denominator of the glare term. 


Table 4 
Values of glare multiplying factor 
Observer on outside of bend 





Glare | | Glare multiplying factor at the following values of 
Object | lamp |Observer)__ 
position | position: position 
ieee ee tees 


p +500| +300) +200 +150 +100! +50 , 0 | -50 | —100 
(ft.) (ft.) | (ft.) | (ft.) | (ft) | (ft) | (ft) | (ft) | (ft) | (ft) | (ft) | 
AES TRAE He enales Pienerede: Eielkente Meee Maar see Toei F 
50 | 0.005 | 0.020 | 0.047 | 0.077 | 0.133, 0.243 | 0.460, — | — 
100 | 0.006 | 0.025 | 0.059 | 0.096 | 0.162} 0.279 | 0.469 | 0.705 | — 
3.75 10.75 150 | 0.006 | 0.023 | 0.057 | 0.093 | 0.159 | 0.276 | 0.472 | 0.733 | 0.914 
200 | 0.005 | 0.021 | 0.051 | 0.085 | 0.146 | 0.262 | 0.473 | 0.803 | 1.128 
250 | 0.008 | 0.019 | 0.046 | 0.076 | 0.133 | 0.246 | 0.474 | 0.905 | 1.512 











| 
| 
| | 50 | 0.006 0.022 0.054 | 0.091 | 0.167, 0.334 | 0.730) — — 
100 | 0.006 | 0.027 | 0.068 0.116 | 0.209 | 0.393 | 0.743 1.263, — 
| - 3.75 7.75 150 | 0.006 | 0.026 | 0.066 | 0.112 | 0.204 0.389 | 0.748 | 1.328 | 1.794 
200 | 0.006 | 0.023 | 0.059 | 0.102 | 0.187, 0.366 | 0.750 1.502 | 2.427 
250 | 0.005 | 0.021 | 0.052 | 0.090 | 0.168! 0.339 | 0.752 | 1.770 | 3.791 
50 | 0.037 | 0.236 | 0.643 1.122! 2.140; 3.611| 2.248; — | — 
| 100 | 0.016 0.095 0.314 | 0.607 1.167| 1.968) 2.290| 1.605 — 
+ 4.25 10.75 150 | 0.011 | 0.058 | 0.180 0.347 0.701 | 1.389 | 2.305 | 2.487 | 1.644 
200 | 0.008 | 0.042 | 0.126 0.240 0.495} 1.086 | 2.312 | 3.748 | 3.404 
250 | 0.007 | 0.033 | 0.094 | 0.181 0.378 | 0.892 | 2.317 | 5.856 | 8.978 
! | ! 


| —_-——_-—_ ——-- -———-—----—-. 
| 
| 
| 





50 | 0.056 | 0.274 | 0.709 | 1.192 | 2.389| 6.991 | 7.339) — - 
| 100 | 0.017 | 0.115 | 0.440 0.975 | 2.294 5.177| 7.475) 4.191) — 
4+ 425 7.75 150 | 0.011 | 0.068 | 0.235 | 0.506) 1.220) 3.195 | 7.523 | 8.980 | 4.308 
200 | 0.009 | 0.048 | 0.157 | 0.338 | 0.788 2.253 | 7.547 |21.05 |16.89 
250 | 0.007 | 0.037 | 0.114 | 0.237 0.566 | 1.706 | 7.562 |69.58 835.0 





50 | 0.035 | 0.042 | 0.067 | 0.101 | 0.190 | 0.588 \29.92 | — | — 

100 | 0.088 | 1.204 | 1.043 | 1.064 | 1.406 | 2.954 |30.47 | 6.634; — 
+12.25| 10.75 | 150 0.026 | 0.306 | 2.480 | 7.239 | 9.290 | 10.76 |30.67 |99.68 | 3.773 
| 200 | 0.015 | 0.121 | 0.636 | 2.108 |10.49 | 32.47 30.77 |122.0 47.62 


| 250 | 0.011 | 0.071 | 0.305 | 0.843 | 3.494 31.61 (30.83 118.35 46.82 














50 | 0.032 | 0.038 | 0.058 | 0.085 | 0.149, 0.391 | 4.576, — | — 
100 | 0.104 | 1.015 | 0.668 | 0.654 | 0.794 | 1.332 | 4.661 119.3 | — 
+1225 7.75 150 | 0.029 | 0.427 | 4.378 | 5.117 | 3.308 | 3.052 | 4.691 |24.80 {20.18 
200 | 0.016 | 0.149 | 1.061 | 5.195 |15.60 | 6.506 | 4.706 | 6.716 |37.88 _ 
250 | 0.012 | 0.084 | 0.434| 1.556 /12.46 | 14.93 | 4.715 | 3.554| 5.035 
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SEEING DISTANCES ON A CURVED ROAD 


With the modified values of the angles a and y, and of the glare multiplying 
factor, the meeting on a curved road is converted into an equivalent meeting on a 
straight road, so that the procedure already described for the straight-road meeting can 
be applied to evaluate seeing distances on the curved road. Thus, having found the 


4fequivalent glaring intensities appropriate to the standard situation, the experimentally 


determined data are used to obtain a curve relating the distance of the object from 
the observer, and the intensity which must be aimed at the object in order that it 
may be seen at that distance through the glare from the opposing lamps; the actual 
beam intensities aimed at the object by the observer’s lamps are then plotted on the 
same axes. The intersection of these two curves determines the distance at which 
the 18-in. object will be seen for the particular arrangement of object, observer and 
glare source. 

Specific values of r have been selected at each of the three values of p considered, 
and the above procedure for finding the seeing distance of the object applied at each 
value of r, both when the observer is on the inside and on the outside of the bend. In 
other words, at each of a number of separations of abject and glare source along the 
road (different values of r), the observer’s vehicle is moved forward until] the distance is 
found at which the object can just be identified, this procedure being repeated for three 
object positions across the road (different values of p), for an observer on the inside and 
on the outside of the bend. Finally, the seeing distances d obtained are plotted against 
(d + r), the distances of the oncoming lamps from the observer. 


The Assumed Meeting Situation 


The situation evaluated in this paper is that in which two vehicles meet on a road 
20 ft. wide with a radius of curvature of 1,500 ft. The values assumed for the various 
parameters in the expression for the denominator of the glare term are as follows: — 
s + a= 10.75 for the nearside glare lamp, - 


=~ 


x=s-—az=_ 7.75 for the offside glare lamp, 
p= —3.75 for the nearside object, 
p= +4.25 for the object in the centre of the road, 
p= +12.25 for the object on the offside of the road, 
in which p is considered to be positive when measured to the right of the observer, 
h=1.5 for the height of the object, 
y = 2.5 for the height of the lamps, 
z = 4.17 for the observer’s eye height. 


The values of r considered are + 500, + 300, + 200, + 150, + 100, + 50,0, — 50, 
- 100, r being regarded as positive when the glare ine is behind the object. 
Calculated values for the glare multiplying factor are given in Tables 3 and 4. These, 
being independent of the particular beam distributions, may be employed in evaluations 
of other beam distributions without recalculation. 
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Additions to the List of Members 


The followtng applicants have been duly elected by the Council to membership in the 


Society and their names have been added to the list of membership : — 
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Stella Lamp Co., Ltd. Representative: W. B. P. Grey, 
37/39, Oxford Street, LONDON, W.1. 
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S. AFRICA. 
Falconer, J. A. E. ......... “The Uplands,” Heaton Road, Batley, YoRKs. 
Grant, G. J. ............... 2, South Lea Road, Carlton, NOTTINGHAM. 
Heanly, M. A. C. ......... 76, Watkin Street, Rochdale, Lancs. 
ve RR eer 40, Southville Place, Southville, BRisToL 3. 
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SUS WR EB. oo sscnnestendek 40. Arle Road, CHELTENHAM. 
Lissauer, G. P. ............ Dominec (Pty) Ltd., P.O. Box 3269, Johannesburg, S. AFRICA. 
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PI ME. GN scchoksecsseuce 16, Logan Road, BRISTOL 7. 
TR 7S ORR are prone 2, Welbeck Avenue, Blackburn, LANcs. 
Passmore, C. R. ............ 2, Orchard Avenue, Whetstone, LONDON, N.20. 
TE coos cucsuewsen 34, Morton Road, LEICESTER. 
_ OY OS rere es 26, Cornmeadow Green, Claiiaes, WORCESTER. 
RS 129, Grantham Road, Sleaford, Lincs. 
ME ME. oacactiecso seas 20, Hooper Road, SINGAPORE 9. 
MI ME, «sone pcnadsesets “ Danae,” 244, Wilson Avenue, Rochester, KENT. 
Wilkins, T. O. ............ “ Cornerways,” Durbin Park Road, Clevedon, SOMERSET. 
Williams, C. E. ............ 420, Honeypot Lane, Stanmore, Mippx. 
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ELECTION OF OFFICERS AND COUNCIL 
ra SESSION 1957—1958 OFFICIAL NOTICE 


Officers and Members of Council, of vacancies occurring and of duly qualified persons 

nominated by the Council for vacancies about to occur in the offices of President 
Vice-Presidents, Hon. Treasurer, Hon. Secretary, Hon. Editor of Transactions, and Ordinary 
Members of Council, is presented below for the information of the Members of the Society. 
igan, In the event of any Members desiring to put forward other names, the Council will be pleased 
to receive such nominations, which should be made in accordance with the following 
rule (Article 48) :— 

“After the issue of the Council's list, and not later than the 15th day of April next 
following, any ten Members (but no more than ten) may nominate any other duly 
lags qualified person to fill any such vacancy by delivering such nomination in writing to the 
Hon. Secretary, together with the written consent of such person to accept office if 
elected, but each such nominator shall be debarred from nominating any other person 
for the same office at such election’” 


|" accordance with the procedure specified in the Articles of the Society, a list of existing 


urg, 


Nominated by the Council to fill Vacancies :— 


President :— 
E. B. SAWYER 


RICA. Vice-Presidents :— 
F. X. ALGAR 
N. BOYDELL 
R. G. HOPKINSON 
J. S. McCCuLLocH 
C. C. SmitH 


Members of Council :— Representatives of Centres :— 


A. E. Birp (ex-officio) 
(British Thomson-Houston 
Co. Ltd.) 
tead, C. Dykes BROWN To be appointed before 
(General Electric Co. Ltd.) October 1, 1957. 
J. B. COLLINS 


(Building Research Station) 
uare. 
P. H. COLLINS Hon 


(Imperial Chemical Industries Ltd., 
Plastics Division) 
A. E. GASTER 
(Ewbank and Partners Ltd.) 
A. G. PENNY Hon. Secretary :— 
(General Electric Co. Ltd.) J. G. Homes 
W. ImMRIE SMITH 
(Benjamin Electric Ltd.) 
A. WILCOCK Hon. Editor of Transactions :— 
A. (Lighting Service Bureau) H. Hewitt 


. Treasurer :— 





W. ROBINSON 


‘Vie, 


toad, 


ndon),@Vol. 22, No. 3, 1957 85 








Witaa 





COUNCIL 


SESSION 1956—1957 


Present Officers and Members of Council 


President :—W. E. Harper, B.Sc. (Eng.), Ph.D. (Fellow) 


Past Presidents :— 


Sir JOHN HERBERT PARSONS, C.B.E., F.R.S. (Fellow) 
J. W. T. WALSH, M.A., D.sc. (Fellow) 

The Rt. Hon. the EARL oF Mount EpGcumse, 1.D. (Fellow) 
A. W. BeuTTELL (Fellow) 

A. CUNNINGTON, B.SC. (Fellow) 

S. ENGLisH, D.sc. (Fellow) 

F. C. Situ (Fellow) , 

J. T. MAcGREGOR-Morris, pD.sc. (Fellow) 

W. J. Jones, m.sc. (Fellow) 

H. Buck ey, p.sc. (Fellow) 

E. Stroup (Fellow) 

H. C. Weston (Fellow) 

J. M. WALDRAM, B.Sc. (Fellow) 

J. N. ALDINGTON, B.SC., PH.D. (Fellow) 

L. J. Davies, B.sc., M.A. (Fellow) 

J. G. Homes, B.sc. (Fellow) 

W. J. WELLWOOD FERGUSON, M.B., CH.B. (Fellow) 
W. R. STEVENS, B.Sc. (Fellow) 

E. C. LeENNOox (Fellow) 

A. G. HIGGINS, M.SC., F.R.1.C. (Fellow) 


Vice-Presidents :— 


R. G. Hopkinson, J. S. McCulloch, E. B. Sawyer, C. C. Smith, W. T. Souter 


Members of Council 


D. §S. Allom (1954) Representatives of Centres :— 
A. D. S. ATKINSON (1956) (ex-officio) 

H. H. BALLIN (1956) Bath & Bristol H. A. TURNER 
D. E. Bearp (1956) Birmingham V. A. HEYDON 
C. R. BICKNELL (1955) Cardiff J. D. CALLAWAy 
H. G. CAMPBELL (1956) Edinburgh E. Cassipy 

H. CARPENTER (1955) Glasgow E. T. RADFoRD 
J. B. Collins (1955) Gloucester & 

H. F. Gitvpe (1955) Cheltenham R. V. PARSONS 
A. W. Gostt (1954) Leeds W.L. J. Potts 
J. B. Harris (1956) Leicester C. P. WESTON 
G. E. V. Lambert (1954) Liverpool F. J. BURNS 

A. H. Olson (1954) Manchester T. L. ROBINSON 
A. Pott (1956) Newcastle P. S. J. UNDERWOOD 
W. E. Rawson-Bottom (1955) Nottingham G. F. G. KING 
J. Retp (1955) Sheffield F. A. BENSON 
N. C. SLATER (1955) Transvaal T. S. HARPER 


G. C. SMALL (1956) 

J. S. Smyth (1954) 

J. F. STANLEY (1956) 
W. J. P. Watson (1955) 


Hon. Treasurer :— 


W. Robinson (1956) 
Hon, Secretary :— 


H. E. G. Watts (1954) 
*A. Wilcock (1956) 
A. H. YounG (1955) 


J. G. Holmes (1956) 


Hon Editor of Transactions :— 
C. R. Bicknell (1956) 


The names in italics are those of Officers or Members retiring in 1957. The date in 


* Retiring after filling casual vacancy. Eligible for re-election. 


—_— after each name indicates the date of election to Office or Membership of the 
ouncil. 


Printed by ArGus Press, Ltd., Temple-avenue and Tudor-street/ London, E.C.4, England. 








